A . R M LI

CIA-RDP80-00809A000600240129-2

IR S B A T2 e

Sanitized Copy Approved for Release 201 1/0;/07 :

' f T CLASSIFIC - “ON BWN L » : R

CENTRAL INTELLIGENCE AGENCY REPORT 2
' : INFORMATION FROM o
f FOREIGN DOCUMENTS OR RADIO BROADCASTS  CD NO. . 50X1-HUM
COUNTRY  wssx .~ S DATE OF ——
» - " INFORMATION 1548
& ) * SUBJECT Sclentific - Mining _ . , )
= .  How. - CRee DATE DIST. } §f Ju1 1948
v . PUBLISHED Monthly pericdical . }
" WHERE * ' o _ »
PUBLISHED:  Mossow ‘ : NO, OF PAGES 9
\ - DATE: o
_PUBLISHED ~ May 1948 . -
e | ‘ - . SUPPLEMENT TO
- LANGUAGE : © . Rusaian ' ‘ : REPORT ‘NO.

THIS IS UMEVALUATED INFORMATION

SOURCE " gorayy Zhurnal, No 5, 1948. (FTB Per Abs 71799 -- Translstion requested.)

NEW  SYSTEM'OF MINIRG IN DZERZKAZGAY
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ﬁablos and figures referred to hwrain are ap}am\.edj - ,A%"'-

B The presence of cupriferous beds in Dzhezkazgan Rayon 1s indicated by mizeral-

“r ized arkosic sandstonss semented by quartz. Actually these sandstones occur on the

N surface and are oreless, or of shale and slate. The hardness of these sandstones
acoording to the scale of Professor Protod'yakomev 18 1C - 12, The shales are

R soft and therefore, for careful oxcavation under shale » & protective "back" layer

i of ore 1 - 1,5 meters thick is left to form the back cr roof of the chambers. The

. dip, of the beds 1s sloping and their thickness varies from 1.5 to 25 meters, .
averaging 8 meters.

Mining 1s done by the open-siope, room-and-pillar method. The chambers are.
50 meters long and 20 meters wide., The interval beiween the pillar axes along
the length of the chambers is 15 meters. Pillar dismeter is 5 - 6 meters; thus, °
up to 1i percent of the gemsral ameant of ore 1s left in the plllars. Field
training for students is carried out in new mines.

Although the mining-enginesring conditions and methods of Dzhezkarzgan are
gimple and well known to the world, Boviet engineers persistently worked on th~
development and utilization of new methods of excavatiom. ’ :

) In 1947, experiments were carrisd out on two new systems of miring: (1)
overhead excavation with partiul storing of broken ore; snd (2} underhand cutting
Wwith properly formed steps and »igrag shaping of the advanced stope.

The task of the author of thepresent article is to set forth the first
results of the introduction of these methods of mining. .
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I, OVEREEAD STCPING WITH PARTTAL STORING OF BROKEN ORE

Thie mothod was proposed by Candidate of Technical Sciences V. N, Semevskiy
and received the 2d prize in the 1946 competition Tor the best nining methods.

To conduct the experiments, chamher No 2 in the southern gide- of Mine No 31
was chosen. The ore<bearing bed varies here from 10 to 13 meters in thickmesa.
Red. candstone tops thie body of ore. The chamber is situated in the zcne of a
fold and therefore the ore, especlally in the beginning of the chamber, is broken
horizontally. During overhesad mining with partial storage of broken ors, excava-
tion 18 begun by excavating from the earth of the chamber an vndercutting lewel
about 2 meters desp and then by excavating a second levsl of ors called the "floor-
»oof.” The general height of the undercut and of the tloor-roof. must guarantee
such dieposition of the brokern ore during cutting of the stratum remaining over-
hoad. thet the.aistance between the roof of the chanber and the stored broken ore
be sufficient for comfortable work. The heignt of the floor-roof is determined

~ by.an elementary calculation.

In the . roof of chamber No 2, as during excavation of other chambers, a pro-
\.ective layer of uncaved ore’ wbout. 1,5 meters thick was loft and therefore the

accountable: thicknssa of the bed was accapted ag 8.5 .and 11,5 metera. For thede g

conditions; the general height -of the undercut and floor-roof was fized at 5 and

" .6 motera and the floor-roof ves given a stepped form, that pemitted vorking

the bed, which vas of unusual thickiess without inconvenience:

Fov' the first 32 meters , the undercutting leval and floor-roof was teken out
aimiltaneously by underhand stoping (Figure 1.a). In the last 18 meters, an under-
cutting level 2.5 meters in height was first taken ocut and then a floor-roof of
the same height. In the last instance, during excavetion of the floor-roof blast
holes were pored into the rocf of the undercutting level by telescoping drilliag
machine. (Figure 1 b).

In September of 1947, excavation of the floor-roof was ccmpleted and then
overhead work was undertaken to excavatoe the rumalning maes of unbroken ore
(Figure 1 o).

The initial mase of broken ore ceme first from the roof of the chember. In
consequence of countersinking the walls and of crumbling ihe ore bulkheads between
the worked-out sectlone, an accumlation of broken ore resulted which psrmitted
Purther cutting to be carried om.

In the overhapd stupe, two steps 2.5 - 3 meters in height were formed.Inlitial
boring was done with telescopdng drilling machines, dut afterwarde the doring of
vertical holes was avolded because the celling Decams uneven. Irregularitlies in
the ceilihg and erection of shoring resulted from breaking the ore. Furthermore,
telencoping drilling was complizated by the fact that the wedge-shaped, hard-’
alloy blades were often broken from the drille during such drilling.

For horizontal boring, two rove of holee were drilled on each step. The
interval between rows is C.6 ~ 0.8 meters and between holes in & rovw is 1.2 - 1.3
meters and the dazpth of the holes is 2.5 - 5 meters. The holes were bored from
extensidble pletforms by manually operated drills weighing 21 and 27 kilograms.

Thy drills had a chisel-1ike head equipped with wedge-shaped blades of hard alloy.

The distance between the stored droken ore and the uncaved ceiling of the
chamber was 2.5 -~3 meters instead of the calculated 2 meters. This is explained
in that the height ¢f the "floor-roof" wae raised a 1ittle hsre and there during
its excavation.
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Th2 ore vaz btroken out in large p,eces, becauge the blast holoe wors gez‘erally
uo lﬂt} p!‘w‘l&lllﬂg let.bhl()ll OA Lracburlng

Workers' movemsnts upon the accummilated broken ore mass and dr2lling from it
414 not prove difficult. Cscasionally drilling operations were carried out from
a.'plank with one end oh the broken cre and the other upon a ladder lesading ageinst
the mining step (Figure 2).

This simple contrivance iacilitated boring from the alde of the accuimulated
ore. Ore wes loaded into the cars by hand,

Triming of the celling wae doue regularly be meangs of a iong polel made f‘ro_m
aluminum pipe. Shaping the eupporting pillavs vas in no way difficult.

Teclinical-sconouic figures ftor ore~cutting in chamber Ko 2 are set forth in
Table 1. . . .

L The oufpub cf - ths »orkez‘ atteniants in the same chamber "for the period from
the 21 Oc¢tcher: -.-30 Novenbeor amounted to 4.1l cublc metérs., This period required

=197 work-shif’c.a and. 807 cubic meters of ore were loaded. At the same time, 519

‘boulders. were drilled for ‘the orushing of which 545 kilogra.ms of explosives were

‘ '_ used; that ie, 67 grems per ciibic centimeter. In the secondary. crushing using
&rillere 13 vork-»shifts wers.-expended . )

A comparisen of figures for overhead stoping and for the ﬁnderha.hd etopiﬁg
uzually empioyed in Dzhezkazgan im set forth in Takle 2,

The dat  iIn Teble 2 demonstrate the superlority of overhead stopirg to
underhand scoping sccepted in Dzhezkezgen. The output of a driller wae increased
2,5 times and that of a worker attendant was increased 1.5 times; and the expend-
iture of explosives was reduced by 3.3.

The increase in productivity of the drliller and the reduction of the oxpend-
iture of explosives was achleved by better conditioms for drilling end cutting.
The increase of output of a workesr attendart is expleined by the constant re-
eerve mase of broken ~ro in the stope. A comparison cf labor for preliminary
cutting end for the s mdary cruehing is given in Table 3. .

Outlaye for the seconlary crushing constitute about 20 percent of the total e
outlay for crushing ore. With regard to the large amount of work in ths gecondary
orushing, it appears that this is a consequence . brsaking the ore end no' an
inherent defect of the overhead’ cutting method.

Average work-shift productivity of a driller during overhesd excavation and
gecondary orushing may be taken as 18.2 - 0.83 - 15.2 cubic msters or 39.5 tons.

In chsmber No 2 the output of a driller was somewhat lower during telescopic
drilling than during drilling of horizontal blast holes and the yleld of large
pleces of ore was significantly less.

Reduction of excessively large pieces of ore during cverhead excevation mey
be acccuplished by use of telssccpic drille and by silmultaneous explosion of
charges by use of detonating fuse. In addition, it 1is necessary to establish the
optimum distance between blast holes.

During working of the chamber bty cverhand stoping, the undercutting level
should be excavated with an unetepped face 2 meters in height. Then the remeining
volume of the chamber should be worked out overhead in ordor to maximize the over-

all efficiency of excavating.
£
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The working-out of the undercutting lavel and of the I"flom‘;roc;f" iby ﬁndér- '
hand stoping, as dome in chamber Ko 2, reduces the general effsctiverness of
excuvablon and wey be justified only under special conditions. Such a method wae

employed in chamber Fo 2 in an effort to improve the quality of ore, because the
sveam of ore:at the underéutiing lsvel was relatively poor.

At 2 meeting of workers of the Dzhezkazgan Combine 1t wes decided 1.0 continue
experiman%s and widen application of experience gained. Overhand stoping vi»h
! parti‘;l storage of 'broken ore was begun in cheambers 20 and 21 of mine Ko 31 in
December. 1947.

The econiomlc effect of introducing overhead excavation with partial storage
of broken ore may be fixed approxlmately dby the following methods of calcnlatdon,

’I'he average thickness of ore beds boing worked by overhead stoping is about
10 mtere, bence: BO. percent. of the availabls ore Will be woriked by overhwad stoping
jand 20 percen‘ thvrough excavat on of the undercutting level.

The vork—shﬂt productivity of a drlller during undercutting of the. cliamber,
.- according to Table 1, amounts to 8.1:cublc metsrs or 21 tons; and during overhead’
- cutting, ncluding pecondary cruahlng, 1t amounts to 15:2 cubie meters or 39.5

. tons. ; !

Ivemge vcrk-ahift productivity of & driller is
+(0.2+21) +(0.8-39.5) ' ="35.8 toms

Since aversge work-shift productivity of a driller 3uring underhand ocutting
emocants to T.75 oublc meters or 20 toms, there 1s a saving of one ton of ore for
equivalent labor of the driller emounting to (1:26) - (1:35.8) - 0,022 man-shift.

The pay rate of & driller in catwgory 8 in Dzhezkmzgan is 40.32 rubles. The
saving cn drillerc’ pesy per one ton of ore, allowing 18 percent of the olarges to
_wages, amomnts to 0.022:¢ 40, 32 + 1,18 = 1.05 rublse.

Work-shift productivity. .gr werker attendants during underhand excavation is
6.9 tone and dur overhsead. ip 10.6 tons, The saving of attendant lebor per
ore ton of ore is (1:6.9) - (1:10.6) - 0.05 man-shift.

The pay rate of a worker attendant in category 6 in Dzhezkazgen is 31.66
rubles. The saving in attendants pay per ton of ore is 0.05 + 31.66-. 1.88 -
1.86 rubles.

In chamber No 2 ore was loaded by hend; therefore, there is no data for
determining savings through the use of mechunical soraper loading. The large ore .
fregments vwere a known obstacio to mechanical scraper loading in chamber No 2.
There is no doubt, however, that ure in normal-sized pileces can be obtained by
boring vwith telescopic drills.

Savings would probably be twice as great through mechaniocal scraper loading
than band looding and would, therefcre, amount to 0.93 rubles per ton of ore.

The over-all saving of maa povwer per ton of ore amounts te 1,0540.93 - 1,68
rudbles.

The outlay of explosives used in overhead cutting and for secondary crashing
18 133 grame per ton; the average outlay in Mine Ro 31 ig 300 grams per tom. Tho
price of 1 kilogram of ammomium nitrate is about 1.9 rubles.

The saving per ton of ore is (0.3 - ©.133) + 1.9 = 0,31 rubles.
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Over-all saving in man power and materials ver ton of ore amounts to
e 1.9840,31 =« 2.79 vnhles, : : ’ .

Besides the signiTicant saving poseible, overheud excavation with 'pt;n'bial'
accutmlation of brokem ore permits an increase in praductlion of am enterprise
for the same amount of work and equipment.,

II. UNDERHAND EXCAVATIOR WITH CORRECTL: FORMED STEPS AND
ZIGZAG SEAPING OF THE ADVANCING STOPE

Experimente with this method of mining (Figure 3) vere carried cn ‘n chamber
No 3:in:the southern section of Mins No 31. Thickmess of ths bed is 6 meters;
the ‘height of the advancing stops is 2 wmetera, of the Pirst step 3 metera, and of
the lower.step 1 moter; width of the chamber is 15 meters.

) The advencing face was zigzag shaped, ueually having three protruding por-
tions with the angles . being-about 120 degrees. Mich ore remsined . in the ‘recesses
. of the zigzaga when' the sngles were clossr to 90 degrees, which increased this
i - $ 7 amount of work in cleaning -off ‘the-face. The zigzage were not aliways: formed
"l R - acourately enmough duwe’to the tendency of the ore to break intc-large. lumps of
’ S '/ improper shape. In sach zigzag one'or two rowg: of blastholes vere bored; depend-
: S0 ing upon the' devth. 'Three blastholés were placed in & single rew, along the
8 o ~ o vertical, ERN TS . e

The holes were 2.5 - 3 meters in depth and 42 millimeters in diawster. Roring
vwas done with manual drills from an extemsible support platform. The drills were
equipped with wedge plates of hard elloy. One row of vertical. holes werc bcred
in the upper step. The interval between holes was 1.2 - 1.3 meters. The bottom
step was mainly bored with horizontai holes,

The upper step wae usually quite visible and correvtly trased. The bottom
stop, on the contrary, was usually clogged with brokern ore sud was aifficel: to
Judge. For a move accurate shaping of tho face 1t 5e necossary to bave b or 5
steps. ’

.

Technical-economic figures of cutting of ore in chamber No 3 are set
forth in Table b,

Ore was loaded by hand. Production of worker attendants for the work
period from 1 September through 1 December amounted to 2.75 cubic meters per
shift; for this pericd 538 men-shifte were used and 1,485 cubioc meters of ore
were loaded.

A comparison of figures for underhand cutting with correctly formed ateps
in chamber No 3 with the average figures for Mine No 31 1s sst forth in Table
Ko 5.

With properly formed steps and zigzag-shaped stoping, productivity of
v drillers increased 10 percent and attendants, 3 percent; and the expenditure of
~e explosives was reduced lli percent in comparison with the average results in
° s Mine No 31.

This confirms the worth of having properly formed steps for underhand
atoping; however, overhead excavation is shown tc be comsiderably more efficient.

[Kppended tables and figuree follch
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Crnghed | Total loggth
ore in Work in c¢f holes
cubic  man- bored in
meters gshifts meters

[—

Table 1. Indices Meapuring the Breaking-Up of Ore in Chamber No 2.

Production per shift
of 2 driller

Length

in meters

Volwne in
subic moters

' »'_Q;hé.rgcter of the Work

“Excavation' of the
under-cut: layer and
= Pluor-roof  in
helght 6 weters by
*underhand stoping o8
. Excavation: of ‘the
under-cut  layer.
in helght 2.5 ,
meters 1246
Excavation of a floor-
roof 2.5 meters -in
height by overhand
. stoping -

Formation of the
first pile of broken
ore

531

Overhand~-stoping
excavetion. Drilling
by telescceping
pexforatuars

Overhand-stoping
excavaticu. Drilling
by horizomtal

drille 2147

Table 1 (Contd)
Expepditure

Explosives
in_grems

Excavation of the under-cut layer
and floer-roof 1n height 6
msters by underhand stoping

Chavacter of the Woark

810

Excavation of the under-cut layer
in height 2.5 meters .

Excavation of a floor-roof 2.5
meters in height by overliand

stoping

Formation of the first pile of

broken ore 550
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per cubic meter

Drillings in
decamsters

4

Period of werk
1/11
16/V11
16/V11
26/VIII
26/viIx
o7/vII1
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Pable 1 {Contd)

\ Bxpenditure per cublc moter
‘Explosives Driliings in
Ch'aracﬁer of -the Wo_rk in grame Geca_metera Poriod of work
Overhand-stoping ~excavation.
. Drilling by telescoping 20/1x
“- ‘perforators’ 280 6.3 10/x
. ‘Gyex"hana-atop)mg ‘o¥cavation,
- L Driliing by horlzontal: 10/X
3 Udrills” 233 .9 13/11
Table 2. Comparative Data of the Two Methods of Excavation
e Undeirhand-stoping Overhand-stoping
Indsx ] __excavation axsavat 1y
ET . Production per shift: in cuble
- MEDLIRES _ meters AR .
Driller e 775 22,0 .
Worker attendant 2.66 h.1
Pxpenditure of explosives in grams
per cubic meter 780 233

- Expenditure of exploslves
c Grams psr

1)
Tatle 3. Data on the Expenditure of Bxplosives sa’d Drills During
Initial Breaking of Ore and During Rebreaking

Exponditure of drille
Decameters

Operations cubic moter Percent per_cubic meter Percent
Initiel ovarhend- '
atoping breaking 280~ 81 6.3 8
Rebreaking €1 Ao .3 AT
Total 347 100 7.6 100

Table 4. Indices Measuring the Breaking of Ore in Charber ¥o 3

length of holes

Work in  drillsd (total)

Character of the Work men-shifts In meters
Driliing of horizontal )

holes in the fromt >

stope face 92 1105
Drilling on the ledges

of vertical holes

and horizontal holes _83 1112

Avax;ige indices
for the room - -

Yolume of Production per phift
ore broken of drillers
in cubic Linear Cubio
meterr = meter meter
560 12.1 6.1
925 13.2 il
- 12,7 8.5

0129-2 |
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Expenditure per cubic meter
- PORRME IS FRR L i . Explosives. D;illihg in . ‘
s SANT .7 Cheracter of “the Work in ‘prems _Recamsters Period ‘of work
i " Drilling of horizontal holés : : 1/1x
in ‘the frout stops face 720 20.0 1/XII

Drilling on the ledgse of _ ,
vertical holes and /X - &
horizontel holes . 650 13.2 1/X11 '

Averége indiceé for ‘ ’ a2
‘the room . ' - 670 15.0 . . \ B

Table 5.  Comparetive Data on the Breaking of Ore 1n
: ;. Chazber. Fo. 3 and Mine No 31 - '

Indices Mine No 31 Room o 3

Production per shift in cubic
meters ) -‘.

' Driller T.75
Worker attendant 2.66 :
Expenditure of explosivos in !

graus per cubic meter 780 670

Sa
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Figure 1, ' Successive Stages in Working GChamber ¥o 2
a. Exocavation of ‘wadercut and “floor-roof.;”
vorking downwards: (underhand stoping)

b, Bxcavaiion of "Floor-roof” uverhesd {overhsnd

" .stoping): ' Co SRR

¢. Overhuad erocavation with partiel storege of
broken ore . .

: Figure 2. Boring Fron the
" 8ide of Acoumulated
Mass of Broksn Ore

A T T Ty

Figure 3, Scheme of Work
in Chamber No 3
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